Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -092655 

(43)Date of publication of application : 06.04.1999 



(51)Int.CI. 



C08L 75/04 
C08G 18/30 



(21) Application number : 09-257232 

(22) Date of filing : 22.09.1997 



(71 Applicant : ASAHI DENKA KOGYO KK 

(72)Inventor : NAKADA TADAHIRO 
OKA MASASHI 



(54) AQUEOUS POLYURETHANE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition capable of forming a coating film 
high in strength, modulus and elongation, by controlling the content of a carboxyl group and a 
cross-linking density in an aqueous polyurethane resin in fixed ranges. 

SOLUTION: This composition is obtained by dispersing a polyurethane resin prepared from a 
high-molecular weight polyol compound having >300 average molecular weight 
dimethylolpropionic acid, an organic polyisocyanate and a chain extender (preferably a low- 
molecular weight polyol or a low-molecular weight polyamine) as essential components into 
water. It is essential to use dimethylolpropionic acid in a ratio of 0.50-1.00 carboxyl group based 
on 1,000 atomic weight of the polyurethane resin and a cross-linking density (branching degree) 
is 0.01-0,10. Consequently, the objective composition excellent in mechanical properties of 
dried coating film such as elongation, tensile strength, 100% modulus, etc., is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drainage system polyurethane resin constituent characterized by for the 
polyurethane resin manufactured considering the with a mean molecular weights of 300 or more 
amount polyol compound of giant molecules, dimethylol propionic acid, the organic poly 
isocyanate compound, and the chain elongation agent as an indispensable constituent being the 
drainage system polyurethane resin constituent by which emulsification distribution is carried out 
at water, and for the number of the carboxyl groups per (1) above-mentioned polyurethane resin 
1000 atomic weight being 0.50-1.00, and the crosslinking density per (2) above-mentioned 
polyurethane resin 1000 atomic weight being 0.01-0.10. 

[Claim 2] The drainage system polyurethane resin constituent according to claim 1 whose 
above-mentioned chain elongation agent is low-molecular-weight polyol or low-molecular-weight 
polyamine. 

[Claim 3] The drainage system polyurethane resin constituent according to claim 2 whose a part 
or all of the above-mentioned low-molecular-weight polyol or low-molecular-weight polyamine is 
the low-molecular-weight polyol of three or more organic functions, or low-molecular-weight 
polyamine of three or more organic functions. 

[Claim 4] The drainage system polyurethane resin constituent according to claim 1 to 3 whose a 
part or all of the above-mentioned amount polyol of giant molecules are low-molecular-weight 
polyol and the polyester polyol which has a hydroxyl group at the end obtained from a multiple- 
valued carboxylic acid. 

[Claim 5] The drainage system polyurethane resin constituent according to claim 4 whose some 
or all of the above-mentioned multiple-valued carboxylic acid is an aromatic series multiple- 
valued carboxylic acid. 

[Claim 6] The drainage system polyurethane resin constituent according to claim 1 to 5 whose 
above-mentioned organic poly isocyanate compound is aliphatic series or an alicyclic poly 
isocyanate compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drainage system polyurethane resin 
constituent with which mechanical properties, such as elongation of a desiccation coat, tensile 
strength, and 100% modulus, have been improved by having specific carboxyl group content and 
specific crosslinking density in detail about a drainage system polyurethane resin constituent. 
[0002] 

[Description of the Prior Art] It is used for a coating or adhesives, such as metal goods, a 
woodwork product, a plastic, and precast concrete, etc., and also polyurethane resin is widely 
used as processing agents, such as paper, fiber, textiles, and a nonwoven fabric, the sizing agent 
of a glass fiber, a mortar modifier, etc. Although conventionally used for these applications as a 
solvent system varnish which dissolved in the organic solvent, since there are faults, such as the 
toxicity of an organic solvent, the danger of a fire, and environmental pollution nature, in recent 
years, it replaces with an organic solvent and the drainage system resin using water comes to 
use for the varnish of this solvent system. Moreover, it came to be used by considering as 
drainage system resin also as surface coating material of information record forms, such as the 
application for which use of an organic solvent is evaded, for example, the ink jet recording 
paper, and thermal-transfer-recording paper. 

[0003] As a property demanded when using for such an application The metal goods with which 
fabrication is performed after raising film formation nature, elongation, abrasion resistance, 
reinforcement, cold resistance, adhesion, chemical resistance, etc. and applying a coating 
beforehand especially, or when used as surface coating material of flexible materials, such as 
paper and plastic film Although it is required that it should have big hardness (modulus) in order 
to require the sufficient flexibility and the tensile strength which are equal to the deformation at 
the time of processing and use and to be equal to the use under a severe condition It was very 
difficult to satisfy these demands to the conventional drainage system polyurethane resin 
constituent. 

[0004] If reinforcement and a modulus will reduce increase and a degree of cross linking if a 
degree of cross linking is raised or the amount of the low-molecular chain elongation agent used 
is made to increase using the compound of many organic functions as a raw material which 
constitutes drainage system polyurethane resin, or the amount of the chain elongation agent 
used is reduced, it is known that elongation will become large. For this reason, as mentioned 
above, although the attempt which adhesion with a coated material tends to be raised and is 
going to improve many physical properties by changing the presentation of drainage system 
polyurethane resin was also made, since these physical properties were properties which conflict 
mutually, it was very difficult [ it ] to find out the constituent with which are satisfied of these 
all. 

[0005] for example, to JP.62-246972.A The drainage system polyurethane resin which raised 
whenever [ branching ] using the polyol and/or the multiple-valued amine compound of three or 
more organic functions is proposed. To JP.2-269723.A Although using together reactant small 
aliphatic series or alicycle group poly isocyanate with reactant large aromatic series poly 
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isocyanate and water with water as a poly isocyanate compound is proposed in order to improve 
the property of the drainage system polyurethane resin which raised whenever [ above- 
mentioned branching ] The drainage system polyurethane resin concretely indicated by these 
official reports had the large degree of cross linking, carboxyl group content was small, and 
although reinforcement and a modulus became to some extent large, they were not what can be 
satisfied since elongation falls remarkably. 

[0006] Therefore, the purpose of this invention is to offer the drainage system polyurethane 
resin constituent which can form reinforcement a modulus, and the large paint film of elongation, 
with the property maintained which was excellent in polyurethane resin, such as outstanding 
adhesion with a base material. 
[0007] 

[Means for Solving the Problem] this invention person etc. reached [ that the above-mentioned 
purpose can be attained and ] a header and this invention by controlling the content and 
crosslinking density (whenever [ branching ]) of a carboxyl group in drainage system 
polyurethane resin in the fixed range, as a result of repeating various examination. 
[0008] That is, this invention offers the drainage system polyurethane resin constituent 
characterized by for the polyurethane resin manufactured considering the with a mean molecular 
weights of 300 or more amount polyol compound of giant molecules, dimethylol propionic acid, 
the organic poly isocyanate compound, and the chain elongation agent as an indispensable 
constituent being the drainage system polyurethane resin constituent by which emulsification 
distribution is carried out at water, and for the number of the carboxyl groups per (1) above- 
mentioned polyurethane resin 1000 atomic weight being 0.50-1.00, and the crosslinking density 
per (2) above-mentioned polyurethane resin 1000 atomic weight being 0.01-0.10. 
[0009] 

[Embodiment of the Invention] Hereafter, the drainage system polyurethane resin constituent of 
this invention is explained in full detail. 

[0010] The drainage system polyurethane resin constituent of this invention is the approach and 

which can manufacture by the well-known approach, for example, said amount 
polyol compound of giant molecules, dimethylol propionic acid, and the organic poly isocyanate 
compound are made to urethane — ization-react to a reaction in a solvent with large compatibility 
with water with inactive with a chain elongation agent, and make them a prepolymer if needed, 
and the water which contains a chain elongation agent after neutralizing this prepolymer is 
distributed, and carry out giant-molecule quantification. 

[001 1] Since the drainage system polyurethane resin which is excellent in paint film physical 
properties is obtained when the polyester polyol of common use, polyether polyol, polycarbonate 
polyol, the poly caprolactone polyol, etc. were raised, these are independent, or some kinds can 
be used together and used as an amount polyol compound of macromolecules used in order to 
manufacture drainage system polyurethane resin and polyester polyol is especially used as all or 
some of amount polyol compounds of macromolecules, it is desirable. 

[0012] As the above-mentioned polyester polyol, for example Ethylene glycol, A diethylene 
glycol, triethylene glycol, 1 f 2-propylene glycol, 1. 3-propylene glycol, neopentyl glycol, 1, 2- 
butylene glycol. Low-molecular-weight polyols, such as 1, 3-butylene glycol, 1. 4-butylene glycol, 
3-methyl pentanediol, hexamethylene glycol, hydrogenation bisphenol A, and trimethylol propane, 
A succinic acid, a glutaric acid, an adipic acid, sebacic acid, dimer acid, a phthalic acid, 
Isophthalic acid, a terephthalic acid, trimellitic acid, a tetrahydrophtal acid, And it is a condensate 
with polybasic acid, such as a methylene tetrahydrophtal acid and hexahydrophthalic acid. Since 
the drainage system polyurethane resin which is excellent in paint film physical properties is 
obtained when aromatic series polybasic acid, such as a phthalic acid, isophthalic acid, a 
terephthalic acid, and trimellitic acid, is especially used as all or a part of polybasic acid, it is 
desirable. 

[0013] Moreover, as the above-mentioned polyether polyol, the addition product of the alkylene 
oxide (ethyleneoxide, propylene oxide, butylene oxide) of the carbon atomic numbers 2-4 is 
raised to bisphenols, such as water, the above-mentioned low-molecular-weight polyol, a 
methylenebis phenol, an ethylidene bisphenol, a butylidenebis phenol, and an isopropylidene 
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bisphenol. 

[0014] The average molecular weight of such amount polyols of macromolecules is 500-5000, 
and if molecular weight uses less than 300 thing, since elongation becomes small, it is not [ 300 
or more ] preferably desirable. 

[0015] Furthermore, in case drainage system polyurethane resin is manufactured, it is 
indispensable to use dimethylol propionic acid in the amount from which a carboxyl group serves 
as a ratio of 0.50-1.00 per 1000 atomic weight of the above-mentioned drainage system 
polyurethane resin, and it is desirable to use in the amount which serves as a ratio of 0.60-0.80 
pieces especially. Since elongation becomes inadequate when reinforcement becomes 
inadequate when there are few carboxyl groups than the above-mentioned range, and crossing 
the above-mentioned range, it is not desirable. 

[0016] In addition, although it is used in order that dimethylol propionic acid may do so the 
function as a chain elongation agent of polyurethane resin, and the function which gives self- 
emulsifiability In order to give self-emulsifiability, it is usually used in the range in which the 
carboxyl group per polyurethane resin 1000 atomic weight becomes 0.10-0.40 pieces. By using 
dimethylol propionic acid for the polyurethane resin which has the specific crosslinking density of 
this invention by the high concentration (0.50-1.00 range) specified to this invention, doing so 
the effectiveness of improving reinforcement, a modulus, and elongation was not known at all. 
Moreover, since dimethylol propionic acid and other chain elongation agents are used together, 
and reinforcement and a modulus sufficient as the same presentation as the drainage system 
polyurethane resin of this invention are not obtained except that there are few amounts of a 
carboxyl group, the effectiveness by using dimethylol propionic acid by high concentration is very 
specific. 

[0017] Moreover, as mentioned above, although dimethylol propionic acid does so the function 
which gives self-emulsifiability to polyurethane resin, for that, to neutralize with a neutralizer is 
required after the time of manufacture of a prepolymer, or manufacture. As this neutralizer, 
inorganic bases, such as organic amines, such as a trimethylamine, triethylamine, tripropylamine, 
tributylamine, N-methyldiethanolamine, and triethanolamine, a sodium hydroxide, a potassium 
hydroxide, and ammonia, are raised, and sufficient amount for these to neutralize a carboxyl 
group is used, for example. 

[0018] Moreover, it is desirable for with a molecular weight of less than 200 low-molecular- 
weight polyol and low-molecular-weight polyamine to be raised, and to use the low-molecular- 
weight polyol of three or more organic functions or the low-molecular-weight polyamine of three 
or more organic functions especially as all or a part of this low-molecular-weight polyol or low- 
molecular-weight polyamine as a chain elongation agent used in case drainage system 
polyurethane resin is manufactured. 

[0019] As the above-mentioned low-molecular-weight polyol used as a chain elongation agent, 
the low-molecular-weight polyol used for manufacture of said polyester polyol is raised, and 
ethylenediamine, propylenediamine, a hexamethylenediamine. tolylenediamine, xylylene diamine, 
diamino diphenylmethane, diamino cyclohexyl methane, a piperazine, 2-methylpiperazine, 
isophorone diamine, a melamine, succinic~acid dihydrazide, adipic-acid dihydrazide, phthalic-acid 
dihydrazide, etc. are raised as the above-mentioned low-molecular-weight polyamine, for 
example. Although the amount of these chain elongation agents used is based also on the 
molecular weight of the polyurethane resin made into the purpose, 0.5 - 10 % of the weight is 
usually used to all the components that constitute polyurethane resin. 

[0020] moreover, as an organic poly isocyanate compound used in order to manufacture drainage 
system polyurethane resin Aliphatic series, alicyclic, and aromatic series poly isocyanate are 
raised. Specifically Tetramethylene dHsocyanate, hexamethylene dHsocyanate, Lysine 
diisocyanate ester, hydrogenation xylylene diisocyanate, 1,4-cyclohexylenediisocyanate, 4, and 

4- dicyclohexylmethane diisocyanate, 2, 4*-dicyclohexylmethane diisocyanate, isophorone 
diisocyanate, 3, 3-dimethoxy -4, 4-biphenylene dHsocyanate, 1,5-naphthalene diisocyanate, 1, 

5- tetrahydronaphthalene diisocyanate, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, - 
diphenylmethane diisocyanate, and 4 and 4 '2, 4'-diphenylmethane diisocyanate, Phenylene 
diisocyanate, xylylene diisocyanate, tetramethyl xylylene diisocyanate, etc. are raised. When 
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aliphatic series or the alicyclic poly isocyanate is used especially, since the drainage system 
polyurethane resin constituent which physical properties are not only excellent but gives a paint 
film with little light-proof discoloration is obtained, it is desirable. 

[0021] these organic poly isocyanate compounds — the sum total of the active hydrogen of the 
above-mentioned amount polyol compound of giant molecules, dimethylol propionic acid, and a 
chain elongation agent — receiving — usually — 0.5 - 2 double equivalent — it is used so that 
it may become the equivalent 0.8 to 1.5 times preferably. When the amount of the organic poly 
isocyanate compound used was under the 0.5 time equivalent, the molecular weight of 
polyurethane resin becomes small too much, and 2 double equivalent was exceeded and water is 
distributed, there is a possibility of an urea bond generating superfluously by the reaction with 
water, and reducing the property. 

[0022] Moreover, as for the drainage system urethane resin constituent of this invention, it is 
indispensable that the crosslinking density of polyurethane resin is in the range per [ 0.01-0,10 ] 
polyurethane resin 1000 atomic weight, and it is desirable that it is in the range of 0.02-0.09 
especially. Here, crosslinking density is a value showing extent of branching of polyurethane resin 
computed by the following formula, 
[0023] 
[Equation 1] 

( (f&ft®ffi&- 2) xE^fl/^ffl) CDSSfllx 10 0 0 

[0024] As shown in the above-mentioned formula, the thing of the amount polyol compound of 
macromolecules, a chain elongation agent, and the organic poly isocyanate compound for which 
the compound more than trivalent is used as a kind at least so that crosslinking density may 
serve as the above-mentioned range is required, and when a chain elongation agent is especially 
used as all or some of a compound more than trivalent, since the drainage system polyurethane 
resin constituent which was excellent in paint film physical properties is obtained, it is desirable. 
[0025] Moreover, as a solvent used in case a prepolymer is manufactured, an organic solvent 
with large compatibility with water is desirable for a reaction inactive, for example, an acetone, a 
methyl ethyl ketone, dioxane, a tetrahydrofuran, a N-methyl-2-pyrrolidone, dimethylformamide, 
dimethylacetamide, dimethyl sulfoxide, ethyl acetate, etc. are raised, and 10 - 100 % of the 
weight is used to the sum total weight of the above-mentioned raw material used in order that 
these solvents may usually manufacture a prepolymer. 

[0026] Thus, the drainage system polyurethane resin constituent of this invention obtained is 
usually adjusted so that resin solid content may become 10 - 70 % of the weight preferably five 
to 80% of the weight Since water is contained so much when resin solid content is less than 5 % 
of the weight when desiccation will take a long time and it exceeds 80 % of the weight, there is 
an inclination to become hyperviscosity and for handling to become difficult. 
[0027] Moreover, light stabilizer, such as organic phosphorus system anti-oxidants, such as a 
phenol system anti-oxidant, organic phosphite, or a phospho night a thioether system anti- 
oxidant an ultraviolet ray absorbent or a hindered amine compound, can be added to the 
drainage system polyurethane resin constituent of this invention if needed. 

[0028] As the above-mentioned phenol system anti-oxidant which can be used by this invention 
For example, 2,6-di-tert-butyl-p-cresol, 2, a 6-diphenyl-4-OKUTADE siloxy phenol, Stearyl (3, 
5-JI tertiary butyl-4-hydroxyphenyl) propionate, Distearyl (3, 5-JI tertiary butyl-4- 
hydroxybenzyl) phosphonate, A thio diethylene screw [(3, 5-JI tertiary butyl-4-hydroxyphenyl) 
propionate], A 4 and 4'~thio screw (6-tertiary butyl-m-cresol), 2-octylthio -4, 6-JI (3, 5-JI 
tertiary butyl-4-hydroxy phenoxy)-s-triazine, 2 and 2 T -methylenebis (the 4-methyl-6-third 
butylphenol), Bis[3 and 3-bis(4-hydroxy-3-tertiary butylphenyl) butyric acid] glycol ester, A - 
butylidenebis (6-tertiary buty|-m-cresol), and 4 and 4 '2, 2'-ethylidene screw (4, the third 
butylphenol of 6-JI), 1,1, 3-tris (2-methyl-4-hydroxy-5-tertiary butylphenyl) butane, Bis[2- 
tertiary buty|-4-methyl-6-(2-hydroxy-3-tertiary butyl-5-methylbenzyl) phenyl] terephthalate, 1, 
3, 5-tris (2. 6-dimethyl-3-hydroxy-4-tertiary butyl benzyl) isocyanurate, 1, 3, 5-tris (3, 5-JI 
tertiary butyl-4-hydroxybenzyl) isocyanurate, 1, 3, 5-tris (3, 5-JI tertiary buty|-4-hydroxybenzyl) 
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- 2, 4, 6-trimethyl benzene, 1 ? 3, 5-tris [(3, 5-JI tertiary butyl-4-hydroxyphenyl) BUROPIO nil 
oxy-ethyl] isocyanurate, Tetrakis [methylene-3-(3, 5-JI tertiary butyl-4-hydroxyphenyl) 
propionate] methane, A 2-tertiary butyl-4-methyl-6-(2-acryloyloxy-3-tertiary butyl-5- 
methylbenzyl) phenol, 3, 9-screw [1, and 1 -dimethyl~2-hydroxyethyl - 2, 4, 8, a 10-tetraoxaspiro 
[5, 5] undecane-screw [beta-(3-tertiary butyl-4-hydroxy-5-buthylphenyl) propionate], A 
triethylene glycol screw [beta-(3-tertiary butyl-4-hydroxy-5-methylphenyl) propionate] etc. is 
raised. 

[0029] As the above-mentioned organic phosphorus system anti-oxidant which can be used by 
this invention For example, tris nonylphenyl phosphite, tris (monochrome and dinonylphenyl) 
phosphite, Tris (2, 4-JI tertiary butylphenyl) phosphite, JI (tridecyl) pentaerythritoldiphosphite, 
Distearylpentaerythritoldiphosphite, bis(2, 4-JI tertiary butylphenyl) pentaerythritoldiphosphite, 
Bis(2, 6-JI tertiary butyl-4-methylphenyl) pentaerythritoldiphosphite, Bis(2, 4, 6-Tori tertiary 
butylphenyl) pentaerythritoldiphosphite, Tetrapod (tridecyl) isopropylidene diphenol diphosphite, 
A tetrapod (tridecyl) -4, 4-n-butylidenebis (2-tertiary butyl-5-methyl phenol) diphosphite, Hexa 
(tridecyl) -1,1. 3-tris (3-tertiary butyl-4-hydroxy-5-methylphenyl) butane triphosphite, 2 and 

2- methylenebis (4, 6-JI tertiary butylphenyl) octylphosphite, 2 and 2 -methylenebis (4, 6-JI 
tertiary butylphenyl) octadecyl phosphite, 9 2 and 2-methylenebis (4, 6-JI tertiary butylphenyl) 
fluoro phosphite, tetrakis (2, 4-JI tertiary butylphenyl) biphenylene diphosphonate, 10 - Dihydro- 
9-OKISA-10 phosphaphenanthrene-10-oxide etc. is raised. 

[0030] As a thioether system anti-oxidant, beta-alkyl mercaptopropionic acid ester of polyols, 
such as dialkyl thiodipropionate, such as dilauryl of thiodipropionic acid, dimyristyl, milli still 
stearyl, and distearyl ester, and a pentaerythritol tetrapod (beta-dodecyl mercaptopropionate), is 
raised, for example. 

[0031] As the above-mentioned ultraviolet ray absorbent which can be used by this invention 
For example, 2, 4-dihydroxy benzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy 
benzophenones;2-(2-hydroxy-5-methylphenyl) benzotriazols, such as 2-hydroxy-4- 
octoxybenzophenone, 5, and 5-methylenebis (2-hydroxy-4-methoxybenzophenone), 2-(2- 
hydroxy-5-third octyl phenyl) benzotriazol, 2-(2-hydroxy - 3, 5-JI tertiary butylphenyl)-5- 
chlorobenzo triazole, 2-(2-hydroxy-3-tertiary butyl-5-methylphenyl)-5-chlorobenzo triazole, 2- 
(2-hydroxy - 3, 5-JIKUMIRU phenyl) benzotriazol, A 2 and 2-methylenebis (4-third octyl-6- 
benzothoria ZORIRU) phenol, 2-(2~hydroxyphenyl) benzotriazols, such as polyethylene glycol 
ester of 2-(2-hydroxy-3-tertiary butyl-5-carboxyphenyl) benzotriazol; A phenyl SARISHI rate, 
Resorcinol mono-benzoate, 2, 4-JI tertiary butylphenyl -3, 5-JI tertiary buty|-4-hydroxy 
benzoate, Benzoate;2-ethyl-2'-ethoxy oxanilide, such as hexadecyl -3 and 5-JI tertiary butyl-4- 
hydroxy benzoate, Permutation oxanilide, such as 2-ethoxy-4 , -dodecyl oxanilide; ethyl-alpha- 
cyano - Cyanoacrylate, such as beta and beta-diphenyl acrylate and methyl-2-cyano-3-methyl- 

3- (p-methoxypheny) acrylate. is raised. 

[0032] As light stabilizer, such as the above-mentioned hindered amine compound which can be 
used by this invention For example, 2, 2, 6, and 6-tetramethyl-4-piperidyl stearate. 1, 2, 2, 6, and 
6-pentamethy|-4-piperidyl stearate, 2, 2, 6, and 6-tetramethyl-4-piperidyl benzoate, bis(2, 2, 6, 
and 6-tetramethyl-4-piperidyl) sebacate, Bis(1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) sebacate, 
Tetrakis (2, 2, 6, and 6-tetramethyl-4-piperidyl) butanetetracarboxylate, Tetrakis (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl) butanetetracarboxylate, Bis(1, 2, 2, 6, and 6-pentamethyl-4~ 
piperidyl) JI (tridecyl) - 1, 2, 3, 4-butanetetracarboxylate, Bis(1, 2, 2, 6, and 6-pentamethyl~4- 
piperidyl)-2-butyl-2-(3, 5-JI tertiary buty|-4-hydroxybenzyl) malonate, 1-(2-hydroxyethyl)-2, 2 
and 6, and 6-tetramethy|-4-PIPERIJI Norian / diethyl succinate polycondensation object, 1, a 6- 
bis(2, 2, 6, and 6-tetraethyl-4-piperidyl amino) hexane / dibromoethane polycondensation object, 
1, a 6-bis(2, 2, 6, and 6-tetramethyl-4-piperidyl amino) hexane / 2, a 4-dichloro-6-morpholino- 
s-triazine polycondensation object, 2 1, a 6~bis(2, 2, 6, and 6-tetramethyl-4-piperidyl amino) 
hexane / 4 - Dichloro-6-third octyl amino-s-triazine polycondensation object, 1. 5, 8, 12- 
tetrakis [2 and 4-bis(N~butyl-N-(2, 2, 6, and 6-tetramethyl-4-piperidyl) amino)-s-triazine-6- 
IRU]-1, 5 and 8, a 12-tetraaza dodecane, 1, 5, 8, 12-tetrakis [2 and 4-bis(N-butyl-N-(1, 2, 2, 6, 
and 6-pentamethy|-4-piperidyl) amino)-s-triazine-6-IRU]-1. 5 and 8, a 12-tetraaza dodecane, 1, 
6, 11 -tris [2 and 4-bis(N-butyl-N-(2, 2, 6, and 6-tetramethyl-4-piperidyl) amino)-s-triazine-6- 
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ylamino] undecane. Hindered amine compounds, such as 1, 6 f and 11-tris [2 and 4-bis(N-butyl- 
N-(1, 2 t 2, 6 f and 6-pentamethyl-4-piperidyl) amino)-s-triazine-6-ylamino] undecane, are raised. 
[0033] According to the purpose, the additive of common use, such as a coloring agent, waxes, 
antiseptics, a defoaming agent, a plasticizer, a filler, a solvent, a film formation assistant, a 
dispersant, a thickener, and perfume, can also be added to the drainage system polyurethane 
resin constituent of this invention. 

[0034] The drainage system polyurethane resin constituent of this invention can form the 
polyurethane coat excellent in various kinds of machine physical properties, such as adhesion, 
elongation, and reinforcement, only according to ordinary temperature desiccation. 
[0035] Since it has the above-mentioned description, the drainage system polyurethane resin 
constituent of this invention can be used as sinking [ of fiber, knitting, textiles, a nonwoven 
fabric, a tree, paper, leather, a metal, glass, plastics, etc. ] in, coating, a coating, adhesives, a 
vehicle for ink, etc. 

[0036] Furthermore, the drainage system polyurethane resin constituent of this invention has 
good compatibility with rubber latexes, such as synthetic-resin emulsions, such as other 
drainage system resin emulsions, for example, polyvinyl acetate, an ethylene-vinyl acetate 
copolymer, and acrylic resin, and natural rubber, and SBR, NBR, and it is useful also as these 
modifiers. 
[0037] 

[Example] Hereafter, although an example explains this invention to a detail further, this 
invention does not receive a limit according to the following example. In addition, especially, the 
section in the example of manufacture and an example expresses the weight section, as long as 
there is no notice. 

[0038] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ]. 2, and 2~bis 
(hydroxymethyl) propionic-acid 39 section, and the trimethylol propane 3 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 1 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 184 section and the N-methyl-2-pyrrolidone 130 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
4.2% of isocyanate content was manufactured, and the triethylamine 32 section was added here 
and it neutralized. 

[0039] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 10 section and 
the adipic-acid dihydrazide 6 section in the deionized water 800 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0040] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 37 section, and the trimethylol propane 1.8 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 2 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 167 section and the N-methyl-2-pyrrolidone 150 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
3.7% of isocyanate content was manufactured, and the triethylamine 30 section was added here 
and it neutralized. 

[0041] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 9 section and 
the adipic-acid dihydrazide 5 section in the deionized water 750 section. The crosslinking density 
of this drainage system polyurethane resin is 0.03, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0042] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
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hexanediol as a glycol component / of a mean molecular weight 2000 ], 2. and 2-bis 
(hydroxymethyl) propionic-acid 37 section, and the trimethylol propane 1.1 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 3 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 162 section and the N-methyl-2-pyrrolidone 150 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
4.7% of isocyanate content was manufactured, and the triethylamine 30 section was added here 
and it neutralized. 

[0043] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 9 section and 
the adipic-acid dihydrazide 5 section in the deionized water 750 section. The crosslinking density 
of this drainage system polyurethane resin is 0.02, and a carboxyl group content is 0.67 piece / 
1000 atomic weight. 

[0044] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 41 section, and the trimethylol propane 5 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 4 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 200 section and the N-methyl-2-pyrrolidone 150 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
4.2% of isocyanate content was manufactured, and the triethylamine 35 section was added here 
and it neutralized. 

[0045] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 1 1 section and 
the adipic-acid dihydrazide 6 section in the deionized water 850 section. The crosslinking density 
of this drainage system polyurethane resin is 0.08, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0046] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 30 section, and the trimethylol propane 2.7 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 5 dibasic-acid component the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 155 section and the N-methyl-2-pyrrolidone 120 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
3.9% of isocyanate content was manufactured, and the triethylamine 30 section was added here 
and it neutralized. 

[0047] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 9 section and 
the adipic-acid dihydrazide 4 section in the deionized water 750 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.56 piece / 
1000 atomic weight. 

[0048] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 49 section, and the trimethylol propane 3.3 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 6 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
dicyclohexylmethane diisocyanate 216 section and the N-methyl-2-pyrrolidone 150 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
3.9% of isocyanate content was manufactured, and the triethylamine 30 section was added here 
and it neutralized. 

[0049] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
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concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 1 1 section and 
the adipic-acid dihydrazide 6 section in the deionized water 750 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.75 piece / 
1000 atomic weight. 

[0050] Replaced with example 7 trimethylol propane, and the melamine 2.8 section was used, and 
also drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by the same actuation as an example 1. The crosslinking density of 
this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0051] Replaced with example 8 polyester polyol, and the polypropylene glycol of molecular 
weight 2000 was used, and also drainage system polyurethane resin (constituent) of 31 % of the 
weight of solid content concentration was obtained by the same actuation as an example 1. The 
crosslinking density of this drainage system polyurethane resin is 0.05, and a carboxyl group 
content is 0.66 piece / 1000 atomic weight. 

[0052] The polyester polyol 200 section [ which has an average of 2.1 hydroxy! groups at the end 
using 1,6-hexanediol and trimethylol propane as a polyol component / of a mean molecular 
weight 2000 ], 2, and 2-bis(hydroxymethyl) propionic-acid 39 section, and the trimethylol 
propane 1.6 section were taken using isophthalic acid/adipic acid (mole ratios 1/1) as an 
example 9 dibasic-acid component, the temperature up was carried out to 90 degrees C, and 
contents were dissolved. Subsequently, the dicyclohexylmethane diisocyanate 184 section and 
the N-methyl-2-pyrrolidone 130 section were taken, a maximum of 120 degrees C was heated, it 
stirred for 5 hours, and the prepolymer of 4.2% of isocyanate content was manufactured, and the 
triethylamine 32 section was added here and it neutralized. 

[0053] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 10 section and 
the adipic-acid dihydrazide 6 section in the deionized water 800 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0054] Replaced with example 10 dicyclohexylmethane diisocyanate, and the amount of deionized 
water was made into the 760 sections, using the isophorone diisocyanate 156 section, and also 
drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained like the example 1. The crosslinking density of this drainage system 
polyurethane resin is 0.05, and a carboxyl group content is 0.69 piece / 1000 atomic weight. 
[0055] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 33 section, and the trimethylol propane 2.4 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 11 dibasic-acid component, 
the temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, 
the hexamethylene dHsocyanate 105 section and the N-methyl-2-pyrrolidone 104 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
4.7% of isocyanate content was manufactured, and the triethylamine 27 section was added here 
and it neutralized. 

[0056] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 8.5 section and 
the adipic-acid dihydrazide 5 section in the deionized water 660 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.72 piece / 
1000 atomic weight. 

[0057] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ] ? 2, and 2~bis 
(hydroxymethyl) propionic-acid 33 section, and the trimethylol propane 2.4 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example 12 dibasic-acid component, 
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the temperature up was carried out to 90 degrees G, and contents were dissolved. Subsequently, 
the hydrogenation xylylene diisocyanate 122 section and the N-methyl-2-pyrrolidone 120 
section were taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the 
prepolymer of 4.6% of isocyanate content was manufactured, and the triethylamine 27 section 
was added here and it neutralized. 

[0058] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 9 section and 
the adipic-acid dihydrazide 5 section in the deionized water 700 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.69 piece / 
1000 atomic weight. 

[0059] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 34 section, and the melamine 3 section were taken using 
isophthalic acid/adipic acid (mole ratios 1/1) as an example 13 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
hexamethylene dHsocyanate 105 section and the N-methyl-2-pyrrolidone 120 section were 
taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer of 
4.3% of isocyanate content was manufactured, and the triethylamine 28 section was added here 
and it neutralized. 

[0060] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 9 section and 
the adipic-acid dihydrazide 5 section in the deionized water 660 section. The crosslinking density 
of this drainage system polyurethane resin is 0.07, and a carboxyl group content is 0.69 piece / 
1000 atomic weight. 

[0061] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 35 section, and the melamine 3 section were taken using 
isophthalic acid/adipic acid (mole ratios 1/1) as an example 14 dibasic-acid component, the 
temperature up was carried out to 90 degrees C, and contents were dissolved. Subsequently, the 
hydrogenation xylylene diisocyanate 122 section and the N-methyl-2-pyrrolidone 120 section 
were taken, a maximum of 120 degrees C was heated, it stirred for 5 hours, and the prepolymer 
of 4.1% of isocyanate content was manufactured, and the triethylamine 29 section was added 
here and it neutralized. 

[0062] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 10 section and 
the adipic-acid dihydrazide 6 section in the deionized water 700 section. The crosslinking density 
of this drainage system polyurethane resin is 0.07, and a carboxyl group content is 0.68 piece / 
1000 atomic weight. 

[0063] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 45 section, and the trimethylol propane 10 section were taken 
using isophthalic acid/adipic acid (mole ratios 1/1) as an example of comparison 1 2 base 
component, the temperature up was carried out to 90 degrees C, and contents were dissolved. 
Subsequently, the dicyclohexylmethane diisocyanate 233 section and the N-methyl-2- 
pyrrolidone 200 section were taken, a maximum of 120 degrees C was heated, it stirred for 5 
hours, and the prepolymer of 4.2% of isocyanate content was manufactured, and the 
triethylamine 38 section was added here and it neutralized. 

[0064] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 1 1 section and 
the adipic-acid dihydrazide 6 section in the deionized water 860 section. The crosslinking density 
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of this drainage system polyurethane resin is 0.15, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0065] The polyester polyol 200 section [ which has a hydroxyl group at the end using 1,6- 
hexanediol as a glycol component / of a mean molecular weight 2000 ], 2, and 2-bis 
(hydroxymethyl) propionic-acid 20 section, the neopentyl glycol 15 section, and the trimethylol 
propane 3 section were taken using isophthalic acid/adipic acid (mole ratios 1/1) as an example 
of comparison 2 2 base component, the temperature up was carried out to 90 degrees C, and 
contents were dissolved. Subsequently, the dicyclohexylmethane diisocyanate 184 section and 
the N-methyl-2-pyrrolidone 130 section were taken, a maximum of 120 degrees C was heated, it 
stirred for 5 hours, and the prepolymer of 4.2% of isocyanate content was manufactured, and the 
triethylamine 32 section was added here and it neutralized. 

[0066] Drainage system polyurethane resin (constituent) of 31 % of the weight of solid content 
concentration was obtained by dropping the above-mentioned prepolymer, having heated at 40 
degrees C and maintaining this temperature, after dissolving the ethylenediamine 10 section and 
the adipic-acid dihydrazide 6 section in the deionized water 800 section. The crosslinking density 
of this drainage system polyurethane resin is 0.05, and a carboxyl group content is 0.34 piece / 
1000 atomic weight. 

[0067] Replaced with example of comparison 3 trimethylol propane, and the neopentyl glycol 4.5 
section was used, and also drainage system polyurethane resin (constituent) of 31 % of the 
weight of solid content concentration was obtained like the example 1. The crosslinking density 
of this drainage system polyurethane resin is 0, and a carboxyl group content is 0.66 piece / 
1000 atomic weight. 

[0068] After having applied the drainage system polyurethane resin (constituent) obtained by the 
steel plate which performed example phosphoric-acid zinc processing of use in examples 1-14 
and the examples 1 -3 of a comparison so that desiccation thickness might be set to 25 
micrometers, and making a paint film form, as follows, the corrosion resistance trial was 
performed and the elongation, 100% modulus, and tensile strength of a paint film were measured. 
The result is shown in following [table 1]. 

[0069] Corrosion resistance: The salt spray test by JIS-Z -2731 was performed for 200 hours, 
and the generating situation of rust was observed. 

A: » 1 0%~3 0X*|ft 

X : » 3 0 5KJBU: 

[0070] 
[Table 1] 
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[0071] The paint film formed from the drainage system polyurethane resin constituent of this 
invention which has specific crosslinking density and specific carboxyl group content has not 
only excelling in the corrosion resistance originating in adhesion but elongation, and large tensile 
strength so that clearly from the result shown in [Table 1]. On the other hand, some dimethyl roll 
propionic acids are replaced with the chain elongation agent of similar structure, and when there 
are few carboxyl group contents (example 2 of a comparison), reinforcement and a modulus are 
inadequate [ when crosslinking density is too large (example 1 of a comparison), elongation is 
completely inadequate, and ]. Moreover, without using the chain elongation agent of many 
organic functions, when crosslinking density is 0 (example 3 of a comparison), corrosion 
resistance is also inferior the top where reinforcement and a modulus are inadequate. 
[0072] 

[Effect of the Invention] The drainage system polyurethane resin constituent of this invention 
can form reinforcement a modulus, and the large paint film of elongation, with the property 
maintained which was excellent in polyurethane resin, such as outstanding adhesion with a base 
material. 



[Translation done.] 
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2Ifl>J3to£# <t L r SJJS $ txtctf y ^ U * >«*flB^*tc»L 

fb»ttsj$ nt i> tj ^ u # ismm&m~c*>r> 

r, (l)±gB^V^U^>fiifl|l 0 0 0^I§/c*3(D 
^btf+^t/g^O. 50-1. OOfir&f), $/c. 

m&WO. 0 1-0. 1 0r**C£*«F*£TS** 

[0 0 0 9 ] 10 

[miom&<bm&] «t. y^u*> 

[0010] *#60J<D7k^,K y *j7 U£ >«}«gffl^«9«, 

*>fbJ5K£ttr:7*u#y^~<hu c(D7'^»j7- 

fbT4#S;, #*tf6ft*. 20 
[ooi n u^>(»BB«r»jir*^«?>cc « 

fflStisw^a^y^-^wb^ftiLrtt, 
yxxwjt-^, ^'jx-twjt-^k #y 
^7— — #';#:7a^* 

»^ccasiR«5ttK:«n^*»jj<ij *u#>««b;w# e>ft 
[o o i 2 ] ±is^»;x^7 : -;u4< , ;^-^iLT^, w 30 

;U£, i*U>^y:n-Jk S>x^U>^y P-;k h 

■Jxfu>>/ij 1, 2-7'afi/>y;3- 
;k 1, 3-7'PfU>yj3-;k **-<>*jl/#y 
:a-;k 1, 2 -^^U>y i, 
>yya-;k 1, 4 -?>U>yy p-;k 3-^^ 

S^y^-;u<h, ^;u£;i^ k r^fc">K, 

i>7 2>m, i-y^y^h^ 7-h7tFP7^m 40 

^ s^bl h y ^ y 9 hi?©Mi^«ii^ffl^/c 

[0013] *3Tc. ±iB^yx-T-;i/^y^-juiur 
«. ±Beffi*HP*#y*- Jk ^*u>trx:?*y 

-Jk xfjf>^7 4 y-;b ( ^'if>^7x 
>/*-;k ^;7 , Pf>jf>^7xy-;W^7* 50 
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y-;l/tc^H^-jK2-40T^+U>^^*y-^ K (x 

[0014] cnecDis^s^y ^--^cd^^s 

3 0 0a±, ^K«5 00-50 0 0t*l 

#±IB*»# y £ b £ >«fl§<£> 10 0 0 M^ffi^/c 0 
0, 5 0-1. 0 QM<Dbt&±tj;ZA-cmi,>ZCt&i& 
^fCC 4 0. 6 0-0. 8 01©lt«ittJt 

[0 0 16]^, ^^p-ji/^Pt't^^ *y^ 
u * >«JJi§<D«iifi#j <h 0 r cD«f&£ a a»Lfttt*ft^ 

^/c*cctt, mn. #y^u*>«Mgl 00 0 

M^M^/cOCD^^^+^^S^O. 10-0. 40<@ 

(0. 5 0 — 1. 0 Odcoiea) -C^^^P-;l/^P f 
f*tf c <ttt±<»6fin^^ 

u u * >®jjg i maiftfifis iitfc +»«c««t ** 

I0017]«t ±E©«t^{C, i^^P-Jb^Pfc* 

5>, hyx^jur^> v h y t*;i/T ^ h y ^ 
?)i>T ^ >. N-^f^x^-ji/r^, h'jx^ 

ft, 4* teSHSfl^a* y ^- - $ fc«(s»^-a?p y r 5 



[0019] tm&mtLxm^*>tiz±.&i&ft*m# 

2 - >^;i/f^^^>, ^ v^u>^r ^ 

3^^tF7^F, T^f>gti>t K^j; p, 
7£;l/&^b K7i> P&^tf&tf 6ft£„ Cft6<DiK& 

[0 02 0 ] S/c, **^U^U^>«BS*KiB'r4/c 
k ^+*9-y^U>^^y>>r*— k 'Jy>^^y^ 

-^^^D^^^^Vi/^fV^^-F, 2, 4' 
-yj/^P^+S^I/-* y*/r*— k -fv*p 

>i^V<>7*-k 3. 3' -^h + i/-4 ( 4* 
-t^x-^i/^y^^-h, l, b-i-72[s> 
V><< VisT*- k 1, 5-f h^b h"Pt7^U>y 
<Yy^T*-k 2, 4 - h U U>t>^ VS^T*- k : 
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*2, 8-h'JU>i/^y^r*-h, 4, 4' ^ 
V£/r*- k 2. 4* -^7x^M 
^>^-fyy7^-F, y *xu:>^y->y*- k 

y^r*-- k bvM?)i>*w) u> 
y-fvi/T*- h*#*tf6ft. »cc. ISISB&fcKlS 
JISo^'J -fy ->r*- h*«c»fc»^tc. «jtt*sff*i 

[0021] t ft «j >fym - Hb£«j 

SO. 5-2fg^£, *?£L<**0. 8-1. SfS^S 
£ft*<fc5ccttffi3fta. »«iKMvvr*-nt^ 

Z> t McfrftiZ ittc t * it OJ5l£Cc J: o m$tt£#s 
«MK:£fiR L r ^(D^ti £<£T £ * fc* ft a* A & e 
[0 02 2 ]$t ^ U * > WlMEdM 

20 0 0 OJjjCT-S^fcD 0. 0 1-0. 1 0<D$5Hic$>£c 
iM^t^D, «p€C, 0. 0 2-0. 0 9<£«etC£> 



[0 0 2 3 ] 

[fti ] 

0 0 0 



[0 0 2 4] ±ieit*5S^ hftfr *> J: 5 be fc ig#^S 30 
Pfb^«J<Bd>ft <i^-iilt3 flSfiLbflOft***. 

[0 0 2 5 ] g*. ^u^y^-ftna-rsmccfflc^ 

^ fj^^A7 5 p, 
r-fehrs p. i^y ^i/yuu**f p, §^x=nm# 
*tf*>ft v cft6©»j«tt. iisr. 

rsfcAccm^ftiiga/wwo^itMitcsttLr, i 
o- i ooit%m^ns, 

[0 0 2 6] CO±9(CL/T»6ft4**M©7k3R^U 
■? U * >WflMUBftt2. jiff. WJ«SH5a*s 5 — 8 01 
®%, H*0<«1 0-7 0*a%<b*4<fc^CCHBS 
ft *BiHJB^5aB%*?«©lii^Cc«***«*C 



[0027] $ jft % u ^ u ^ >ejjji*a#c 

[0 0 2 8 ] *»98r«ffl-c*S±ie7 x 
ft»JiLr». «Atf, 2, 6-^E^f;l,-p->7 
uy-;k 2. 6-^7i^-4-t^f^P : l : '> 
^/-ik Xf7'JiK3 ( 5 -V>m=-?*)l- 4 - 

(3. 5-^SH7 J ^-4-tKP4 i ^>^) ^ 
^^^>-h, 7^^^x^U>t'X C ( 3, 5 -v^Z^ 

4. 4' -^tt'^ (6~IE^-m-^l/y- 

, 2 -^^^;U^^--4. 6-^(3, 5 - ySZ 
y>;i/- 4 - b Kn^^>^ ^0) -s-hur^ 

>. 2. 2* -^^U>t'X (4-^fJb~6-SE7' 
^;i/^xy-;U), fx (3, 3 - brx ( 4 - b Ko* 



7 

yn-;l,x*^k 4, 4' -^^Uf>b'^ (6 -IB 

X (4, e-^Z^W^xy-^) 4 l, l, 3 - 
h'JX ( 2 -^*-JU- 4 - b bn*is- 5 - 

-6- (2-tFa + t/-3-SH^-5-^W 

0* (2, 6 - ^ f^- 3 - b h'D^V - 4 - SHT' 
^U"-<>^;10 -/y*^T* U— k i. 3, 10 
(3. 5 -^H^^jU-4- t Kp^>^>^;10 
y*>r*u-k i, 3, 5-m;*<3. 5 - vm= 

^;l/-4-tKo + ^>i/j|/) -2. 4. 6-h'J 

^^^>-fe-> 4 i, 3. 5-hv*c<3. b-vm 

3- (3, 5 -y^ZT'fJb- 4 - b FD^y7x^- 
^^Pb'n-FJ^X 2 -|g = y>;b- 4 

^;i/-6- (2-r^ , ;p'f;t'^+v'*3-IIHy^^ 
-5-yfJK>^b) 7iy-Jk 3, 9-b'* 20 
Cl, -2, 
4, 8. 10-fh7^nb'D(5, 5]0>r r # 
>- b'x C/3- (3"SH^;l/-4-bKa^i/-5 
*x;b) - h] v h'ixf u>y 

ya-^fcT* C/3- (3-»H^I/-4 - b Kn^-> 

k hyx(2, 4-^H7 J ^;b7x^Jl,)^X7 7 
k ( h yf^JlO ^>^xtJX>J h-;^**? 

Yk tf* (2, 4 -^H^^JU7a:x;U) ^>£x 

^-4-^?;b7x^) ^>^xU^'J h-A^* 
X7TO, b*X (2. 4, 6-F'JIzm7x^ 
;U) ^>^x>J7'J ^;^^77-f k t- b 5 ( F 

y?^>jL/) ^V7*Ob'Jf>^7xyHl^X77 4 

k fh7 (Mf^U) -4. 4* - n - 'J f> 40 

tr* (2-izw-5-^^7xy-jb) s^*x 
y? A k ( b i/7^>;u) - i . i . 3 - h y * 
(3 -»=:/?ju- 4-t + -;^l/7x^ 

;U) h y y A k 2. 2* ->^U>^X 

(4, 6 -^Z^^xx^) ^^^;UrhX^T A 
k 2, 2' ~y^U>t*X (4, 6 -ism=7*>l>7 
t^^fy^-;r-{K 2. 2' -y^U 

>b*X (4, 6 -^0H^^;U^^xju) ?;M-p*x 

77^. T^h^ + X (2, 4-i?»=yW7x- 

;U) br^^xu^*/***^ k 9, 10-^bFa 50 
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-9 1 0^^7 7 7xt>XI/>- 

[0030] **^~T)\,mmm\t\sXkt. 

^i^nfc'it^IKZ)^^ yrt\ t^yx^k 

* y x^jUrr y ;k isXrT 'JJi/x^f^i'©^ 
T^^t^yab'jf^ - h«*jj:^>*xy^ y 
h-;Uf-h5 ( £ - FfyJMi^^F^Pb't^- 

[0 0 3 1 ] *«Mrffifflr*SiJaSiS^l»iRi|X«i|<?: L 
t(t flxil 2, 4 -^b KDt-><>77xy> l 
2-bFa+y-4-^F^^>y7a:y>, 2-b 

Kn + '>-4-^d7 h 7 5. 5' - 

^U>b*x (2-bFP^y-4-^ F + ^>^7 
&£(D2-b b'n^ts^y^y * y >£| ; 2 - 

(2-b FP + ^-5-^^Jb7xx;l) h y r 

y-;k 2 - (2-bFD^y-5-SH^^^^x 
xjb) ^>>/Fijr>/-;K 2 - (2-bFu^y- 
3. 5-y^Z7'f;l'7xxji/) -5-^pa^>7F 
•Jry-ib, 2- (2-bFP^y-3-SE^^- 
b - S?)l>y -5-7PP^y7F'jr7- 
;k 2- (2-bFP + y-3, 
;U) ^>7hVr7-Jk 2, 2* -y*U>b** (4 

>k 2 - ( 2 - b FP + V- 3 -SH^^JU-5 
tf+i^xXJU) -*c>y h 'JT7-Wjxf 
y 3-JUXXf*;l<&£<E>2 - (2~bFP + y7xx 
AO -O*/ h 'i77-JUS ; ^x/nj-y F, u 
^>y-W/^>7x-F, 2, 4-y^H^;b 
yxx;U~3. 5-^Z7'fJl/-4-b F'P + ^y 
7x-h, -M^f^l*- 3, 5 -ism=7*>l>-4 - 
b KD*i/^>7i- F^i^>7x- bm ; 2-x 
^;l/-2* -x b*is***?~ y k 2-xF^y- 
4' - Kf^JU^Ifxy Ktt<!f©Hft**lfx y K 
ffi; XT-fr-a-fTS-lS, & - V>y x x;Ur ^ y U 

-h, y ^;u~ 2 ~ yr/- 3 3 - (p-> 

[0 0 3 2 ] ^MrttfflTtSiJBt^y- FT ^ > 
ft^Wtt^O*«S»J4 0Ttt, 2. 2. 6. 

6 b 4 ~ t'-^y ^f7 h, 1 , 

2, 2, 6, 6 -•^>^y^^-4-fc:--;y>?JL'X^r 
U-h, 2, 2. 6. 6-f F7^^^-4-b'^'Jy 
;t,-c>yx-k fcf* (2, 2, 6, 6-^b^^^)l 
-4-b*-^y^;U) -feyN'^-h, bX ( 1 , 2, 2, 
6, 6 -^>£y 4 - tT^ypJb) -Iz^^-h^ 

r*h^ + ^(2, 2, 6, 6 -f- b?J?-)\s-4 -b*-< 

(1, 2, 2. 6. 6 -s<yZjt *)[,-4 - t:^ y V 
)l) 7$>?*b5*J)\'7F*Ul>-b, XX (1. 2. 
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2. 6, 6-^>^y^;^-4-tX'JyJl) -^(h 
VFUfr) -1, 2, 3, 4 -^Vr-h^ft;^*^ 
L/-k b'X(l t 2. 2. 6. 6 -<-0£^eHU- 4 
-b'^y>>JU) - 2 2 - (3. 5 

^JU-4 - b Fnt^^l/) 1 - ( 2 

-th'P + Vif;l/) -2. 2. 6. 6-"f*h^^^^ 

- 4 - »j y - >\ >? mvs. * )imm^, 

1. 6-b'J* (2. 2, 6. 6-fh7X^-4-f 

1, 6-b'*(2. 2, 6, 6 -f- h 4 - b* io 

y *y;U7 £ y ) ^f>/2, 4-y^PP-6--t 

(2, 2, 6, 6 -f b^^;U-4 - b*-^y^;U7 * 
^) ^+^>/ / 2, 4-y^PP-6 -iZt^f^T 
^"S - HUT>>>»©£^ 1. 5, 8, 12-f 
b^*X C2. 4-tT^ (N-^^JU-N- (2, 2, 
6, 6 --r H^^jU-4 -b'^y^) 7$/) - s 

- h «JT^>-6-^;UD - 1 , 5. 8, 12-f H 
7 If Fr r #>, 1, 5. 8. 12-f*h5**C2, 4 
-tr* (N-^^;l/-N- ( 1 , 2, 2, 6, 6 20 

4 - b'-^y r $ y) - s - h «jt^> 

- 6 - -OUD - 1 , 5, 8. 1 2 -f- h77f Kf** 

1. 6, 1 (2, 4-b'X (N-^A- 

-N- (2, 2. 6, 6-7-F7^f;l-4-t^'Ji; 
A) 7 S -/ ) - s - h'Jryy-B-^lT^) > 
x*7>, 1, 6, ll-h';*C2, 4-tTX(N-^ 
^Jl/-N- (1, 2, 2, 6, 6 — 0*-rf*JU-4- 
b'-xy*?;u) 7U) - s - h y 7^>- 6 - -Ol>T 5 

\t, mmc&cx. mmi mbm. mm 

[0034] y ^ u * >mmmj&mt, 

[0 0 3 5 ] #*i!B<D*JR# y £ u £ >M«|ffiS{«Bj«, 

iE©i«Mt4fc«), *m mm, *m>. ao 

[0 0 3 6] $ g ry u £>«JJj|$g 

OMiUixv^i/ 3 >*Ji:TO3 A, S BR, NB 
[0 0 3 7 ] 50 



1 1 - 9 2 6 5 5 

10 

immm] err iJfewc^or*^^§e{ciwc 
mm tztfi. teT&comMWic x^x »jkb*s w 

[0038] ^Jfetfj 1 

l/l)«rfflt^ W^-Jl'f&fttLX 1, 6-^1t 

0 0 0 095, 2. 2 - b" 

* (b Ka*:>y*;l/) ^*ab^>i$3 9gfl:teJ;C>'h U 

^^u-juyp^*>3a5*<to, 9 o°c«:^?aurrt^ 

V^7*- h 1 8 4^cfcO'N-^^;U-2-b'P»; K 

> 1 30g&££*), Sifti 2 ox:*TMIfcOT5BSiH» 

#lt^V^7*- h^W^4. 2°/o(07'U^'Jv-?: 
*BtU C C K h U xf ;i/7 S > 3 2 9**0^ t tiffl L 
tc Q 

[0039] X^U>^7;>1 OgjJ, T^^B^t 
K^^K68P*K-Y*>*8 0 0 SMCjg)W0fc«4 0 'C 

«oaa*afffi«o. 05, ^Jb^^^^s^ws^o. 

6 6<@/l 00 0Jl^Sr^>^ o 
[0 04 0] *^Ffl2 

-JaSffi^»iur^v^^;u»/7^b->K (*;Ht 

0 0 0<D^gx/sf ;U^U^-;U2 0 0SB, 2, 2-b* 
x (b Kn+^^^JU) 7'Pt't>8[3 7SU*Jj:tK h 'J 
y^P-^Ol, 8gB£<t9, 9 0 6 C^#?aLr 
rtS*j*»W3l*/c. ^o^t? v 5>^^n^^->;l/^ 
^-/ys/7*- h l 6 7Sftte«fctfN-^*;l/-2 -bfa 
U K> 1 5 08B*iO, 2 0'C£tJjn&l,T5B# 

-*§a$tu cctc h vxw^>3 ogp^jua^rcf 

C0 04 1 ] i^U>^75>98B, 7yf>i5;t K 
K5»«:»-f tf>*7 5 0BBCC«jBUfc»4 0°Ctc 

*>«JW (««K«f) ^f#/c 0 C©*»#y>Ujr>«m 
cD^tffiS?ffi«0. 0 3, *iU#*^;l/«SW«W0. 6 

[0 04 2 ] Htt0t3 

it y 7 ^;l/®/r^f>B (^;Ht 
yja-Wdiltl, 6-^^1f 

0 0 0<7)^ i ;x^f*;U^g^-;U2 0 0gP, 2, 2 - fc* 
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jt?n-)\,y'aj^ \ . ig|j*iO, 9 O'CCcjlficr 

ZsJVl/T*- h 1 6 2 8B*S<fct>'N-.** : Jl/-2 -b*D 
»; K>1 5 OgP4£ 0, Ml 2 0'C£rJnJIftLT5B5 
Wit S^T*- h#W^4. 7%<07U#*)-? 

-4Siiu c etc h yx^r ogp^rfln^rcfj 

[0 04 3 ] x^U>^r w93P, r^f>8^t h' 
5 1? K 5 SP4J& -f * >* 7 5 0 SPttigS? 0 fc» 4 0 *CiC 

**c±lcj:^TBJe#«!g3 1 M%0*»# «; ■> U 
*>«JI!i («US«J) 4f#/c„ C©*5M<ySU*>ttHni 
©SiftWfttttO. 0 2, #;b#*^Jl/*^Wffite0. 6 

i m/ 1 ooojs^®-c*^ 0 

[0 04 4] HflS0«4 

)lim t ^c5K3SS(C ¥*J#-¥« 2 

0 0 O^'JxXfWJ *-)l>2 0 0 8R. 2, 2 - b' 
x (t Ka**>^*;i,) 7'nft>S4 lSPfcJc^h y 
y^D-il/^ci^->5»*iO, 9 0 # Cec#fflLTrtg 

v*>7*- h2 ooSPtejro'N-.y^ju^ -trny K 

>1503B*±»K Ml 2 0°C£rJra&b-C5BSflflgi 

[0 04 5] x^U>^T ^ > 1 ISP, 7yf>Syt 
K^^K6SP4^-f > ^->7]<8 5 0 8B6C»WU/cf44 0 # C 

tcfttfftu co^*«%tt#&±iE:7u#y^-*»i 
6 61/1 ooos^ir*s, 

[0 04 6] mmms 

1/1 yy^-^iLti, 6-^^-y- 

0 0 0cD#yxx^;U;J<y ;t~-JU2 0 2, 2 - fcf 

* ( t Kn + ^^U) 7'Dt^>i3 OSP&cfcO' h U 
>^U^7'pv02. 7SB4£9, 9 0'CtCgILt 

ls4Vl/7* — h 1 5 58B*j<tO'N->^;l/~2 - t'o 
'J F>1 2 0SB4i 0, Ml 2 0 'Cg-CjJD&Ur 5 B$ 

-*«iSU CC(c h »;x^;ur 5>3 0§C4tt]x.r* 

[0 047] x^u>>>TS>9gp, 7i/t>KS/t K 
v*s K4 8R4BW *>7k7 5 0a(C»«¥0fe»4 0'Ck: 
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(D^ms^to . 0 5, *n>#*^us£«»i0. 5 

61/1 0 0 
[0 04 8] £tfcffll6 

l/l)4ffil>, ^'J3-;^7>it/t 1, 6--M^ 

> t? * - ;i/ 4ffl c * tcj^mc *m& 4 *r -r & w-mft+m 2 

OOO^'JxXr^'Jt-^aOOgli, 2, 2 - b* 
10 * < t Ka*t^*>iU) 7'Pft>i4 9a5*jJ:0'h U 
^^a-Jl/7'P^*>3. 3SP4£*K 90 - CCC^LT 

Vi'T*- h2 1 6ffl$:teJ:tfN-y*7U-2 -bP 
K> 1 5 0354£ 0, Ml 2 0°C$TflP^Ur5B$ 

-41Sfiu cccc h >jx^7 ^>3 os^JjiitVc* 

fOL/c. 

[0 04 9] X*U>^7 > 1 lgR, T^b>^b 
K ^ v K 6 SP48ft^ * >7k 7 5 0 8BtC&J» C td{& 4 0 'C 
20 c©^4«%tt#6±ie:7u#y 

T-r4ciccj:orH»»ayt3 i 

fli©3R«SJKW0. 0 5. *;b#+^;b»^»io. 
7 51/1 OOOI^it'*^,. 
CO 0 5 0 ] *$£0D7 

h y ^n-^ya^occft^T^^ a >2 . 8gP4ffl 
l*»%<0*»^y^U4r>«BB (ffi^gj) 4f#/c 0 C 

«; i> z ^mtsosmmmt 0 . 05. *ju# 

30 +i/iHMt«0. 6 61/1 0 0 0M*itM. 
[0 0 5 1] HJg^I8 

Sf^ic J: V) . @^?aK3 1 SBK04clR# y U * > 
WRl (fflfiSft) *f#/c. c<D*3R?J<y ^ u * >«Mi©SS 
flKSKttO. 0 5, *JU#^ri/JUS$*a«0. 6 6fi 

/1 00 os^tr*s, 

[0 0 5 2 ] ^ffi^9 

dfc»tf»4 ur-<v7^;uK/T^e>» (*Jt/Jt 

40 1/1 ) 4fflCi, ^'J*-«d4Ltl , 6-^+-^ 

(c¥£j 2 . 1 <i<D7kg?S4 m? *> y-fyttm 2 0 0 0O 
*y xxf^U#y*-;U2 0 2. 2-b^(bK 

^n^Ol. 6gP4iO, 9 0 o CtC^MLTrtS®y4 

T*- h 1 8 4^PfcJ:C>'N-y 2 - b'P y K> 1 

3 0§P4<h^, iiH2 0^rMOt5«j$l 
r-fV'>7^-hftW*4. 2%co^u^y v-4Kjg 

50 U C C^C h y x^;UT $ >3 26P4flPAr4ifaLx/c: <> 
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[0053] X^U>^T^>1 0SP k 7^f>iyt 
K68B*Jltt-r^>7k8 0 0 8BtcagflBL/ca4 0*C 

U£>tSiHt OfiJ&ft) £f#/c e CO*Sd<»J^U5r>tH 
BiOSBWBKtt 0 . 0 5. fcJUtf+i^SSWBttO . 
6 6 <1X 1 OOOI^IT^)^ 0 
[0 0 5 4] HUM 1 0 

*>>£a*N+^;i/.y y^r* — kctc^t^ y 

y*p>^y*>T*--h 1 seSMr/Bi*. Sfc. 10 
*>*<D**7 6 0«Bi-j"4tt«jaiiW|l iBfflMCLT 

0. 0 5. #>l^*^;l/SSWSfc*0. 6 9O/100 
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